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Young-type interference in collisions between helium and molecular hydrogen ions L Ph H Schmidt, S Schössler, F Afaneh et al. Synopsis We propose an alternative and very promising scenario for studying the Young-type-interference phenomena in energetic ion-molecule collisions. In such a scenario, we focus on the energy spectra of electrons that are ionized from the bound states of fast moving projectiles. We argue that under certain conditions these (projectile) electrons interact mainly with the nuclei and inner-shell electrons of atoms forming the molecule. Due to their compact localization in space and distinct separation from each other, these molecular centers play a role similar to that of optical slits in light scattering leading to pronounced interference patterns in electron energy distributions.
In our work, we investigate interference effects on the electron emission accompanying energetic collisions of ionic projectiles with molecular targets [1] . Such an emission may possess very clear interference structures (see, for example, figure 1) which are caused by the coherent interactions between the projectile electron and the atomic centers of the molecule. Under certain conditions, this interaction is basically the one between the electron of the projectile and the nuclei of the atomic centers (partially screened by the inner shell atomic electrons). In energetic ion-molecule collisions, therefore, the interference arises from the scattering of the projectile electron on atomic "slits", which are well localized in space and distinctly separated from each other, playing a role rather similar to that of the optical slits in the Young-type experiments with photons.
Our scenario of Young-type interference studies significantly differs from those considered in a number of previous works. Namely, in the past, a particular focus was placed on the properties of electrons that are launched from the molecule whose "slits" are not really separated since the bound (molecular) electrons are located not only on the atomic sites but also between them. As a result, the corresponding interference patterns often appear to be rather smooth. 
References

